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Abstract 
This study investigated the differences of academic and 
behavioral characteristics of children with a suggested 
history of mild traumatic brain injury (MTBI) and children 
with learning disabilities (LD). Parents were given a survey 
which asked about their child's history of any blow or hit to 
the head. Teachers were also given a survey which included a 
rating scale for specific academic and behavioral 
characteristics. Results indicated that the MTBI group was 
not different from the LD group. However, there was a 
significant difference between those children who had a blow 
or hit to the head that resulted in a loss of consciousness or 
a change of behavior when compared to those subjects' whose 
suggested MTBI did not result in a loss of consciousness or a 
change of behavior. Those subjects who sustained a MTBI with 
a resultant loss of consciousness or a change of behavior were 
rated as making less progress than the LO group, however they 
were not receiving academic support services. These results 
indicate that those children who sustain a head injury that 
results in a loss of consciousness or a change of behavior 
need to be followed closely by persons within the educational 
system. 
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CHAPTER I 
Introduction 
MTBI and LD 1 
In 1992 traumatic brain injury (TBI) was included as a 
special education disability category (Federal Register, 
1992). TBI is defined as acquired brain damage caused by an 
external force that is not caused by congenital birth 
defects or birth trauma. TBI may include open or 
closed brain injuries which impair language, speech, memory, 
and other factors which negatively impact academic success 
(Federal Register, 1992). The Federal Register definition 
of TBI is the definition used in the educational system. 
With the addition of this disability category and the higher 
number of head injured children returning to the schools, 
proper identification of those children with TBI is 
important. Some children may have been erroneously 
identified as having learning disabilities (LD) when their 
learning difficulties were related to mild traumatic brain 
injury (MTBI) . 
Mild traumatic brain injury (MTBI) occurs when a person 
sustains a head injury which causes a cerebral concussion 
(Binder & Rattok, 1989). After a MTBI occurs there is 
rarely any noticeable structural damage. A person does not 
have to lose consciousness in order to sustain a MTBI. In 
comparison, a learning disability is defined by difficulty 
in acquiring or using cognitive reasoning, writing, reading 
or speaking which negatively affects academic success 
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(Brown, 1994). Emotional handicaps, mental retardation and 
cultural differences are not included within the scope of 
learning disability because they do not directly cause a 
learning disability. 
Children with learning difficulties related to MTBI 
need to be identified because they benefit from different 
types of educational methods than those models which benefit 
children with LD (Begali, 1992; Cohen, Joyce, Rhoades, & 
Welks, 1985; Freund, Hayter, MacDonald, Neary, & Wiseman-
Hakes, 1994). There are specific characteristics that have 
been identified which differentiate children with MTBI from 
children with LD . Children with MTBI demonstrate 
difficulties generalizing information. This difficulty 
generalizing information is not as extreme for children with 
LD (Blosser & DePompei, 1989). Another deficit which 
affects the academic success of children with MTBI is slow 
information processing. Slow information processing not 
only affects children's ability to organize information but 
also affects their comprehension of cause-effect 
relationships and problem solving (Cohen, 1991) . 
Children with LD may demonstrate difficulties in these 
areas; however, the difficulties are not as marked in 
children with MTBI. Children with LD tend to have the 
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ability to perform independently in the classroom, whereas 
children with MTBI often have difficulty thinking 
independently due to the problems they have with reasoning, 
organization, problem solving and cause-effect relationships 
(Begali, 1992). Cohen et al. (1985) reported that children 
with MTBI often learn information more rapidly than children 
with LD. 
Children with MTBI and children with LD have different 
patterns of ability levels in academic subjects. Children 
with MTBI typically make rapid academic progress during the 
early and middle stages of recovery (Begali, 1992). Some 
academic areas may continue to be extremely deficient while 
other areas may return to the pre-morbid level. In 
comparison, children with LD tend to have academic ability 
levels which improve at a more consistent rate (Begali, 
1992; Cohen et al., 1985). Children with MTBI have more 
extreme discrepancies between ability levels in academic 
subjects than children with LD (Ylvisaker, 1992). 
Academic characteristics are not the only areas that 
may differentiate children with MTBI from children with LD. 
Behavioral profiles also differentiate these two groups 
(Gronwall & Wrightson, 1981; Cohen et al., 1985) . Two 
behavioral characteristics that differentiate children with 
LD from children with MTBI are that children with LD 
demonstrate more emotional control and less distractibility 
than children who have a history of MTBI. Children who have 
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a history of MTBI may have unpredictable emotional outbursts 
in comparison to the more predictable nature of LD 
children's outbursts (Begali, 1992) . 
Children with MTBI tend to achieve higher academic 
success when cognitive retraining and modified educational 
techniques are incorporated into the educational program 
rather than a traditional LD approach (Cohen et al., 1985; 
Freund et al., 1994). Cognitive retraining focuses on 
improved use of a collection of mental skills including 
attention, perception, comprehension, learning, remembering, 
problem solving and reasoning (Parente & Herrmann, 1996). 
Emphasis is on increasing functional adaptation, adjustment, 
and compensation rather than on facilitation of skill 
acquisition (Hartley, 1995). Tasks should resemble real-
life events and should include self-evaluation and 
monitoring techniques. Due to the marked improvement of 
academic achievement in children with MTBI as a result of 
cognitive rehabilitation, identification and differentiation 
of children with histories of MTBI from children with LD is 
important. 
The purpose of this study was to identify the 
similarities and differences in both the academic and 
behavioral characteristics of children with LD and of 
children with a history of MTBI as reported by their 
teachers. Four research questions were posed to distinguish 
academic or behavioral characteristics which differentiate 
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children with a suggested history of MTBI from children with 
LD. 
1. Do children with a history of MTBI show 
learning/behavioral profiles which are different than those 
of children with LD or children with no history of MTBI or 
LD? 
2. Are children with a history of MTBI rated differently by 
teachers on a progress scale than children with LD or than 
children with no history of MTBI or LD? 
3. Are children with a history of MTBI rated differently by 
teachers on a behavioral rating scale than children with LD 
or than children with no history of MTBI or LD? 
4. Do children with a history of MTBI receive different 
learning/behavioral support services than children with LD? 
CHAPTER II 
Literature Review 
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Children who receive a medical diagnosis of acquired 
brain injury may be eligible for special education services 
that will help them achieve their full potential in an 
academic setting (Federal Register, 1992). For a child to 
qualify for services under the disability category of TBI, 
the child must have acquired the brain injury after birth. 
Causes and Incidence of TBI 
Standard estimates of the occurrence of TBI are 
difficult to develop due to differences in definitions and 
in reporting procedures. In the United States alone, 
approximately 2.7 million people acquire TBI each year 
(Hartlage & Ratton, 1992). An estimated 500,000 to 750,000 
cases of TBI require hospitalization every year (Begali, 
1992). Many cases of brain injury are not deemed 
significant enough to gain medical attention, for example, a 
blow to the head which does not result in the loss of 
consciousness . Twenty to 40% of persons who sustain MTBI do 
not seek medical attention (Jennet, 1989). Therefore, the 
estimates of those sustaining TBI is extremely conservative. 
Children who are physically abused account for ten 
percent of all children with TBI under the age of five years 
(Johnson, 1992). TBI resulting from children being shaken 
is rarely reported. Frankowski, Anngers, & Whitman (as 
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cited in Begali, 1992) estimated the occurrence of TBI in 
school aged children to be approximately 150-550 per 100,000 
children. The high number of unreported cases of head 
injury yields a potentially significant number of children 
who may have cognitive difficulties yet receive no special 
education services. 
Loss of consciousness is not always present and is not 
the determining factor of the extent of brain damage (Beers, 
1992). Even MTBI without the loss of consciousness may 
produce significant cognitive consequences. Any type of 
acquired neurological damage caused by brain injury, 
regardless of the extent of the concussion, may not be 
reversible (Symonds, 1962). The age of the child when a 
possible MTBI occurred may also be associated with academic 
and behavioral outcomes. This is due to findings which 
suggest that as the age when a person sustains a head injury 
increases, the likelihood of a good outcome decreases 
(Dikmen & Mochamer, 1995). In contradiction, there is 
literature which also suggests that cognitive symptoms may 
improve or no longer exist after three months post MTBI 
(Cicerone & Kalmar, 1995). 
Neuropsychological Deficits Associated with MTBI 
The nature of deficits. 
While investigating the improvement of intellectual 
skills (including language, memory, and motor speed skills) 
of individuals who had sustained TBI . Chadwick, Rutter, 
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Brown, Shaffer, & Traub (1981) did not find a specific 
symptom predictive of MTBI. They hypothesized that MTBI may 
not be qualitatively different from the more severe head 
injuries. The authors suggested that there may be a 
quantitative difference, rather than a qualitative 
difference, between the severities of TBI. Therefore, the 
degree of damage may quantitatively differentiate the type 
of deficits of people with TBI. 
The majority of MTBI research has been focused on 
adults with brain injury. Barth, Macciocchi, Giordani, 
Rimel, Jane, & Boll (1983) investigated the resulting 
neurological damage of MTBI. Their results suggested that 
adults with MTBI showed both temporary and permanent 
neurological damage. This damage resulted in behavioral, 
cognitive, and emotional deficits. Cognitive deficits 
included problems with attention, concentration, memory, and 
judgement. Even individuals who maintained average or above 
average IQ's after recovery demonstrated cognitive 
impairments. 
Some studies have focused on children and adolescents 
with MTBI. Gulbrandsen (1984) researched cognitive effects 
of children ages 9-14 with MTBI. Previous findings 
suggested that the effects of MTBI in children were linked 
to premorbid characteristics (Rutter, 1981). This 
encouraged Gulbrandsen to develop strict inclusionary 
criteria for the subjects. Testing occurred four to eight 
MTBI and LD 9 
months after the head injury. Approximately 60% of the 
subjects had not lost consciousness or had lost 
consciousness for less than five minutes. The children were 
given various neuropsychological tests. Gulbrandsen's study 
found that the children with MTBI had impairments in the 
same areas as children with more severe TBI. The 
differences in the cognitive abilities between these two 
groups were found to be quantitative. Children with severe 
TBis had difficulties in the same areas as children with 
MTBI, however the children with severe TBI had more 
difficulties. 
Although the majority of the head injury literature has 
focused on the severity of TBI and its relationship to the 
presence of neurological and psychological deficits, the 
longevity of deficits is also important. Levin and 
Eisenberg (1979a) researched the recovery of children with 
mild, moderate, and severe TBI. At six months post injury, 
50% of all the children, regardless of the severity of TBI, 
had memory impairments equal to the fourth percentile of a 
normative sample. At all levels of severity of TBI there 
were deficits in the areas of higher cognitive-communicative 
skills and memory. The MTBI group displayed deficits in 
acquiring information and in long term retrieval of 
information. This study identified cognitive deficits that 
were evident in the children with MTBI after they were 
discharged from the hospital indicating that the cognitive 
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effects were long term deficits. Therefore, children who 
suffer any degree of TBI may have residual long term 
deficits that affect their academic success. 
Levin and Eisenberg (1979b) evaluated the same types of 
neuropsychological deficits as in their previous, above 
mentioned study. In the second study, however, they 
excluded subjects who had a premorbid history of school 
failure or mental deficiencies. Approximately half of the 
subjects with TBI had impaired memory and verbal learning. 
Twenty-five percent of children with MTBI were found to have 
memory difficulties. 
Academic achievement 
Children who sustain MTBI of ten have residual language 
and memory impairments which affect their academic 
achievement (Cohen et al., 1985). The degree of the 
impairments varies among children depending upon the extent 
of the brain injury suffered. However, language and memory 
impairments are consistently demonstrated in children who 
have suffered MTBI (Beers, Goldstein, & Katz, 1994; 
Segalowitz & Lawson, 1995) . 
Other neurological deficits present after MTBI, for 
example slow information processing, negatively impact the 
learning processes of children after MTBI (Cohen, 1991) . 
Slow information processing is one of the major deficits 
which is attributed to MTBI. Information processing is the 
amount of information which can be processed and the 
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quickness with which information can be processed. Slow 
information processing often appears in the classroom as 
difficulty comprehending class material. Gronwall (1989) 
suggested that the rate of information processing is reduced 
by the dysfunction of the attention control system. 
Attention control is believed to be reduced when the 
prefrontal lobes are damaged (Segalowitz & Lawson, 1995) . 
This damage is of ten described as producing attention 
deficit hyperactive disorder (ADHD) or attention deficit 
disorder (ADD) symptoms. Children with attentional 
difficulties prior to experiencing TBI had a more noticeable 
difficulty focusing attention after sustaining TBI. Poor 
attention and concentration may often be perceived as 
distractibility. Children with MTBI may only understand 
portions of directions given in the classroom. Cohen (1991) 
stated that children with MTBI may have difficulty 
maintaining concentration for a sufficient duration to 
complete their work. 
Attention difficulties are often attributed to the 
impulsive behavior which sometimes occurs after MTBI (Cohen, 
1991) . Children with MTBI may show more extreme and 
exaggerated impulsivity and distractibility than children 
with LD. Impulsivity often occurs when there is difficulty 
processing information or staying on task . Noticeably 
impulsive behaviors may be present in social interactions as 
well as academics (Begali, 1992; Blosser & DePompei, 1989; 
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Freund et al., 1994). Children with MTBI may appear to have 
emotional difficulties . They may have low frustration 
tolerance or unpredictable outbursts. 
Intelligence is often believed to be affected in 
children with MTBI (Begali, 1992). Children who sustain 
MTBI tend to have more apparent deficits in the area of 
performance intelligence quotient {IQ} in comparison to 
their verbal IQ. Newcombe (1981) suggested that information 
which is acquired and well learned tends to return more 
quickly after MTBI than the ability to learn new 
information . This point of view agrees with the research 
findings that school achievement tests often underestimate 
the true deficits which follow MTBI because they assess 
prior learning. 
Children with MTBI often display difficulties 
generalizing information and with abstract reasoning. They 
tend to use to concrete thinking when abstract thinking is 
necessary (Begali, 1992). This tendency to think concretely 
affects the ability to differentiate between relevant and 
irrelevant pieces of information. Due to the inability to 
use abstract reasoning, children with MTBI have difficulty 
generalizing information. This behavior is evident in the 
classroom when children with MTBI have difficulty 
recognizing patterns of information. These children also 
show deficits in integrating old and new information and 
understanding when to generalize the information. Because 
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of the difficulties children with MTBI have generalizing 
information, they often are not independent thinkers in the 
classroom. The difficulty children with MTBI experience 
with generalizing information also affects their ability to 
apply and use rules in both math and grammar (Begali, 1992; 
Glang, Singer, Cooley, & Tish, 1992) . 
Comparisons Between Children with MTBI and Children with LD 
Children who have academic difficulties but have normal 
IQ are often labeled as LD (Federal Register, 1992). It is 
difficult to differentiate between children with LD and 
those who may have a history of MTBI. The majority of 
children with LD may have normal milestones, however they 
have functional difficulties which typically appear by the 
third grade level (Brown & Elksnin, 1994) . Therefore, 
learning disabilities, particularly in the areas of writing, 
reading, and mathematics are not detected until children 
begin to use higher levels of cognition. An analysis of the 
academic styles and manifestation of behaviors are 
necessary, especially by the third grade level, to 
differentiate these two groups of children. 
Children with LD tend to have a consistent pattern of 
academic difficulties throughout their educational careers 
(Cohen et al., 1985). Children with MTBI have a period of 
time after recovery that they appear to have normal academic 
success. Following initial success, however, children with 
MTBI may show a decline in school performance. The deficits 
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affecting the decline in academic performance are often 
subtle and not noticeable enough to be attributed to the 
brain injury (Cohen et al.,1985). 
The majority of children with LD have specific areas of 
difficulty. Children with MTBI often have an inconsistent 
academic profile. Unlike the academic progress of children 
with LD, children with MTBI may show inconsistent levels of 
academic achievement. Inconsistency of academic achievement 
is related to the brief periods of neurologic recovery which 
occur after MTBI (Cohen et al., 1985). A child with MTBI 
may have a mathematics level that is two years lower than 
their reading level. The discrepancies of the academic 
ability levels of children with LD tend to be less extreme 
than the discrepancies of the ability levels of children 
with MTBI (Begali, 1992; Blosser & DePompei, 1989). 
The deficits exhibited by children with MTBI also 
affect their ability to organize information and their 
ability to comprehend cause-effect relationships (Cohen et 
al . , 1985) . They tend to show marked difficulties with 
problem solving (Freund et al., 1994). Their problem 
solving deficits are often related to a difficulty 
comprehending cause-effect relationships, identification of 
relevant information, and the ability to make inferences 
(Ylvisaker, 1985). In comparison, children with LD do not 
have as extreme difficulty with information organization, 
comprehension of cause-effect relationships, and problem 
MTBI and LD 15 
solving (Begali, 1992; Freund et al., 1994). Beers, 
Goldstein, and Katz (1994) suggested that children with LD 
perform better than children with MTBI on timed tests . 
Beers et al. (1994) investigated the performance of normal, 
LD, and MTBI subjects on various standardized test 
batteries. They found that children with MTBI performed 
significantly slower than subjects with LD on timed tests of 
problem solving which required a significant amount of 
attention and abstract thinking. 
Children with MTBI show a marked deterioration of 
comprehension as the amount of information increases. These 
children may be able to perform well on simpler tasks such 
as repeating information or answering short questions. 
However, they may not be able to give additional information 
when questioned. In comparison, children with LD may have 
difficulties with repeating information or answering simple 
questions (Blosser & DePompei, 1989). 
Children with MTBI demonstrate difficulties with 
learning new information (Cohen at al., 1985). If children 
with MTBI are relearning information, they often require 
only brief re-acquaintance with the information. Children 
with MTBI often learn information, regardless if it is new 
or old information, more quickly than those with LD. 
A summary of comparisons of MTBI and LD's academic and 
behaviors is shown in Appendix A. 
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Purpose of This Study 
Presently, consistent differentiation between children 
with LD and MTBI is difficult. Further research into the 
academic and behavioral characteristics of children 
suspected of having MTBI and those with LD is necessary 
because children who have a history of MTBI may benefit from 
different types of educational instruction than children 
with LD (Begali, 1992; Freund et al., 1994; Ylvisaker, 
1985). In order to maximize the academic success of 
children who have sustained MTBI, educators need to have 
knowledge of MTBI and how MTBI differs from LD. Previous 
research has identified the characteristics of and the areas 
of academic difficulty for children with histories of MTBI 
and how these differ from LD. However, previous research 
has not demonstrated whether these findings can be used to 
differentiate students who have histories of MTBI from 
students who do not have histories of MTBI. The focus of 
the present study was to identify whether specific learning 
and behavioral profiles will differentiate children with a 
history of MTBI from children with LD. 
Research Questions 
1. Do children with a history of MTBI show 
learning/behavioral profiles which are different from those 
of children with LD or children with no history of MTBI or 
LD? 
2. Are children with a history of MTBI rated differently by 
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teachers on a progress scale than children with LD or than 
children with no history of MTBI or LD? 
3. Are children with a history of MTBI rated differently by 
teachers on a behavioral rating scale than children with LD 
or than children with no history of MTBI or LD? 
4. Do children with a history of MTBI receive different 
learning/behavioral support services than children with LD? 
Subjects 
CHAPTER III 
Method 
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Subjects were solicited from the Blackford County 
School District in Hartford City, Indiana. Three hundred 
and ten letters requesting participation of students in the 
research study were sent to parents/guardians of students in 
third, fourth and fifth grades. In addition, informed 
consent, medical, and demographic forms were sent with the 
letters (see Appendix B) . Seventy-seven Parent Surveys were 
returned. Grade levels three, four and five were chosen 
because functional differences often do not appear unti l the 
third grade level (Brown & Elksnin, 1994) . Those students 
returning consent forms were candidates for participation in 
this study. Exclusionary criteria was an IQ standard score 
of less than 85 on the Kaufman Brief Intelligence Test 
(Kaufman & Kaufman, 1990). The students' intelligence 
quotients were obtained by school personnel from school 
records. The students included in the study were 
monolingual with only English spoken in the home. 
Information about the languages spoken was included in the 
demographic form. 
Questions 4-9 on the Parent Survey requested 
information relating to whether the subjects had received 
any type of blow or hit to the head. Information provided 
from questions 4-9 on the Parent Survey is included in 
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Appendix B . Parents of two subjects from the total sample 
reported diagnosed head injuries. Both of these subjects 
were male. Neither of the subjects had been diagnosed with 
ADD/ADHD or had repeated a grade. Seven subjects reported a 
blow or a hit to the head with a hard or heavy object. 
Eighteen subjects reported hitting his/her head on cement or 
other hard surfaces. From the total sample, four subjects 
reported a blow to the head from a car accident. Question 
9, which asked the parent if the subject had ever lost 
consciousness or had a change of behavior after an injury to 
the head, was answered only if the parent reported a blow or 
hit to the head on any question 4 through 8. Of those 
subjects responding to question 9, two subjects responded 
that there had been a loss of consciousness after a blow or 
hit to the head. Four subjects responded that there had 
been a change in behavior after an injury to the head. 
Medical histories of the subjects are summarized in Appendix 
c . 
Based on school and parent report of medical histories, 
subjects were designated normal (N), learning disability 
(LD) , or suggested history of mild traumatic brain injury 
(MTBI). The two subjects who reported diagnosed head 
injuries were designated MTBI. A fourth group of subjects 
was identified because these subjects had medical histories 
which consisted of a suggested MTBI with a loss of 
consciousness or a parental report of a change of behavior 
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after sustaining a hit or a blow to the head. These 
subjects were designated as the mild traumatic brain injury 
2 (MTBI 2) group . Because the two subjects with diagnosed 
head injuries did not report a loss of consciousness or a 
change of behavior after the head injury, they were not 
assigned to the MTBI 2 group . 
On the basis of the information on the Parent Surveys, 
41 subjects were designated as normal subjects . The mean 
age for the normal group was 10.03 years. Eighteen subjects 
were assigned to the MTBI group. The mean age for the MTBI 
group was 10.94 years . Nine subjects were included in the 
L.D. group. The mean age of the LD was 10.55 years . Six 
subjects whose parents reported loss of consciousness or 
change of behavior after a suggested occurrence of MTBI were 
assigned to the MTBI 2 group. The mean age of the MTBI 2 
group was 9.60 years. 
One subject, subject number 26, was not included in 
this study because Spanish was being spoken in the home. 
Subject 31 was not included in this study because the 
parent's explanation "his nose " in response to question 
number 6 ("Has your child ever experienced a blow or hit to 
the head with a hard or heavy object, for example a baseball 
bat? " ). This response was insufficient to suggest a 
possible occurrence of MTBI. Subject number 71 was excluded 
because the subject had a suggested occurrence of MTBI and 
was also receiving LD services. No subjects were excluded 
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from this study due to an IQ lower than 85. 
Subjects assigned to the normal control group had no 
previous history of MTBI and were not receiving any learning 
disability services. Subjects in the MTBI and MTBI 2 groups 
had medical histories which included at least one episode of 
a hit or blow to the head. The researcher evaluated the 
parents' description of the blow to the head to determine if 
the incident suggested MTBI. Reported injuries to the head 
that included injuries to parts of the face other than the 
head were excluded. Subjects included in the learning 
disabled (LD) group received learning disability services 
for at least one academic subject. 
Questions 1-3 on the Parent Survey asked for 
information about each subject's grade level, age and 
gender. Parents were also asked to report a diagnosis of 
ADD/ADHD and any grade repetition. Selection procedures 
identified 18 subjects in third grade, 16 subjects in fourth 
grade and 43 subjects in fifth grade. From the total 
sample, five subjects reported a history of ADD or ADHD. 
Seven subjects were reported to have repeated a grade. The 
repetition of kindergarten was included as a repeated grade. 
The demographic information is provided in Appendix D. 
Experimental Procedures 
Thirteen classroom teachers were asked to complete a 
survey (see Appendix E) about the academic and behavioral 
characteristics of students in their classroom who 
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participated in this study . This information was completed 
by the teachers because they have had previous experience 
evaluating children's academic and behavioral 
characteristics . Questions asked for a rating: 
N = no opportunity to observe 
1 = not a problem 
2 = midpoint between 1 and 3 
3 = mild problem 
4 = midpoint between 3 and 4 
5 = moderate problem 
6 = midpoint between 5 and 6 
7 = severe problem 
A numerical score was obtained for each subject by 
adding the teacher's ratings for all of the questions for 
each subject. The behaviors included on the Teacher Survey 
have been suggested in the literature to differentiate 
children with MTBI from those with LD. The survey included 
questions about learning difficulties, attention and other 
academic and behavioral characteristics. The teachers were 
also given a list of examples of academic and behavioral 
characteristics they might see in order to further clarify 
the items on the Teacher Survey (see Appendix F) . 
Reliability 
Dependent variable. 
Data from the Teacher's Survey and the Parent's Survey 
were recorded by the researcher and an assistant. The 
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recording was completed by two persons to assure that 
accurate recordings of data occurred. 
Independent variable. 
Information from the Parent Surveys was reviewed for 
each subject by the researcher and by a second rater. 
Responses to the questions suggesting a history of MTBI were 
analyzed by the researcher and the second rater to determine 
if the intent of the questions had been met. This review of 
the parent responses was done to assure the correct grouping 
of subjects . 
Intra-rater reliability. 
Teachers were asked to complete 50% of the Teacher 
Surveys a second time. This was done to measure the 
consistency of the teachers' responses. The reliability of 
the teachers' responses using a Pearson product-moment 
correlation was £=.9824. This indicated a very strong 
relationship between the first and second ratings by 
teachers and indicated a high level of reliability in their 
ratings . 
CHAPTER IV 
Results 
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Teachers completed and returned 77 Teacher Surveys . 
This resulted in a 100% return rate. The following results 
were obtained. 
Research Question 1 Do children with a history of MTBI 
show learning/behavioral profiles which are different from 
those of children with LD or those with no history of MTBI 
or LD? 
A one factor ANOVA determined that the group means for 
the Teacher Surveys were significantly different 
F(3,73)=10.33, p<.001 . Results of the ANOVA are shown in 
Table 1. 
Scheff e post hoe analysis of pairwise means was used to 
determine differences between group means. A significant 
difference between mean scores was found between the normal 
group and the LD group (Q<.05), and between the normal group 
and the MTBI 2 group (Q<.05). A significant difference 
(Q<.05) was also found between the MTBI group, those 
subjects with a parental report of a hit or blow to the 
head; and the MTBI 2 group, those subjects with a parental 
report of loss of cons ciousness or change of behavior due to 
a blow or hit to the head. No significant difference was 
found between the MTBI 2 group and the LD group or between 
the MTBI and LD group (Q> . 05). The difference between the 
MTBI and normal groups was also not significant (p>.05). 
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Table 1 
Analysis of Variance Comparisons of Group Differences for 
Scores on Teacher Surveys for Normal. MTBI, MTBI 2, and LD 
Source df SS MS F p 
Between Groups 3 4178.15 1392.72 10.33 .OOO 
Within Groups 70 9437 . 22 134.82 
Total 73 13615.37 
Note. MTBI = suggested history of mild traumatic brain 
injury, MTBI 2 = suggested history of mild traumatic brain 
injury with loss of consciousness or change of behavior 
after a hit or blow to the head, LD = learning disabled, df 
= degrees of freedom, SS = sum of squares, MS = mean of 
squares, F = f ratio, p = probability 
Thus, the answer to research question 1 is that the 
learning/ behavioral profile of the MTBI group was not 
statistically different from the from the normal and the LD 
groups. However, children with a history of MTBI showed a 
learning/behavioral profile which was different than that of 
the MTBI 2 group. The MTBI 2 group also demonstrated a 
profile which was different than the normal groups. The 
MTBI 2 group showed significantly higher total scores on the 
Teacher Surveys than those of the normal and MTBI groups . 
The average total score for each group on the Teacher 
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Survey is presented in Figure 1. As seen in this figure, 
the normal group had the lowest mean total score of 18.29 . 
The highest mean score, 44 . 00, was obtained by the MTBI 2 
group. The mean score of the MTBI group was only 20.72. 
The mean score of the LD group, 31.78, was not as high as 
the MTBI 2 group (44.00) but was higher than the MTBI group 
(20.72.) 
In reviewing the Teacher Survey responses specifically 
in regard to the two MTBI groups, higher rankings were 
evident on questions 2 (problem solving), 5 (independent 
thinking) , 6 (organizing information) , 7 (abstract 
thinking) , and 11 (memory) . The frequency of occurrence for 
a teacher rating of 5 (moderate difficulty) or higher on 
question 2 (problem solving) was normal = 10%, MTBI = 10%, 
MTBI 2 = 50%, LD = 22%. The frequency of occurrence for a 
teacher rating of 5 or higher on question 5 (independent 
thinking) was normal = 0%, MTBI = 10%, MTBI 2 = 50%, LD = 
11%. The frequency of occurrence for teacher ratings of 5 
or higher regarding question 6 (organizing information) were 
normal = 0%, MTBI = 10%, MTBI 2 = 50%, LD = 11%. The 
frequency of occurrence for ratings of 5 or higher on 
question number 7 (abstract thinking) was found to be 
normal=10%, MTBI=0%, MTBI 2=50%, L.D . =11%. The frequency of 
occurrence for ratings of 5 or higher for question 11 
(memory) were normal = 0%, MTBI = 10%, MTBI 2 = 50%, LD = 
22%. Table 2 represents the occurrence a rating of 5 or 
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Table 2 
Occurrence of Academic and Behavioral Characteristics on 
Selected Questions from the Teacher Surveys 
Question Normal MTBI MTBI 2 LD 
2(problem solving) 10% 10% 50% 22% 
5(independent thinking) N/A 10% 50% 11% 
6(organizing information) N/A 10% 50% 11% 
?(abstract thinking) 10% N/A 50% 11% 
ll(memory) N/ A 10% 50% 22% 
Note. Questions 2, 5, 6, 7, and 11 were the most 
frequently occurring questions in the MTBI group to be 
ranked 5 or higher on a 7 point scale. Percentages reflect 
the occurrence of a rating of 5 or higher on these questions 
for each group. MTBI = suggested history of mild traumatic 
brain injury, MTBI 2 = suggested history of mild traumatic 
brain injury with loss of consciousness or change of 
behavior after a hit or blow to the head, LD = learning 
disability 
higher (moderate difficulty to severe difficulty) on the 
academic and behavioral characteristics targeted by 
questions 2, 5, 6, 7, and 11 for each subject group. 
For the two MTBI groups, the questions most frequently 
questions rated 1 (not a problem) by teachers were question 
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1 (generalizing information), question 3 (information 
processing) , question 8 (emotional outbursts) , question 9 
(attention span) and question 10 (staying on task). 
Research Question 2 Are children with a history 
of MTBI rated differently by teachers on a progress scale 
than children with LD or than children with no history of 
MTBI or LD? 
Research question 2 asked teachers to rate each 
subject's academic progress. The average rating score of 
progress from the Teacher Survey was determined for each 
subject group. A rating of 1 indicated poor progress and a 
rating of 7 indicated excellent progress. Average ratings 
of progress for each group were: Normal = 4.8, MTBI = 5.2, 
MTBI 2 = 2.8, LD = 3.2. The normal and MTBI groups were 
rated as making better progress than the MTBI 2 and LD 
groups. From the teachers' ratings, the MTBI 2 group 
appeared to be making the least progress of the four groups. 
Table 3 summarizes the average ratings of progress of the 
four subject groups. 
Research Question 3 Are children with a history of 
MTBI rated differently by teachers on a behavioral rating 
scale than children with LD or than children with no history 
of MTBI or LD? 
Research question 3 asked for teachers to rate each 
subject's behavior. A rating of 1 indicated poor behavior 
and a rating of 7 indicated excellent behavior. The average 
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Table 3 
Mean Teacher Ratings of Rate of Progress and Behavior 
Normal MTBI MTBI 2 LD 
Progress 4.8 5.2 2.8 3.2 
Behavioral 5.9 5.5 4.5 4.4 
Note. Teachers subjectively rated progress of children on a 
scale of 1 to 7, with 7 indicating greater progress. 
Teachers subjectively rated the behavioral difficulties, 
with 1 indicating greater behavioral difficulties. MTBI = 
suggested history of mild traumatic brain injury, MTBI 2 = 
suggested history of mild traumatic brain injury with loss 
of consciousness or change of behavior after a hit or blow 
to the head, LD = learning disability 
rating score for behavior from the Teacher Survey was 
determined for each subject group. Average ratings for each 
subject group were: Normal = 5.9, MTBI = 5.5, MTBI 2 = 4.5, 
LD = 4.4 . The normal and the MTBI group received slightly 
higher behavior ratings than the MTBI 2 and LD groups. 
Table 3 summarizes the average ratings of behavior of the 
four groups. 
Research Question 4 Do children with a history of MTBI 
receive different learning/behavioral support services than 
children with LD? 
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Research question 4 asked the teachers about the 
learning/behavioral support services received by each 
subject . Of the nine subjects with LD, one subject received 
math support, eight received reading support, five received 
spelling support, and three received English support. One 
subject in the LD group received emotional support services. 
Two of the 18 subjects in the MTBI group received 
cognitive/speech therapy service. One of the 41 subjects in 
the normal group received speech therapy. No subjects in 
the MTBI 2 group received any type of special education 
assistance. In summary, although the LD and the MTBI 2 
groups received the highest total ratings on the Teacher 
Surveys and the lowest progress ratings; only the LD group 
received educational support services. 
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CHAPTER V 
Discussion 
Summary of Findings 
The findings of this study did not find significant 
differences between the learning/behavioral profiles of 
children with LD and those with a suggested history of MTBI. 
This may reflect that the children included in the MTBI 
group may not have sustained a significant enough blow or 
hit to the head to cause brain injuries or cerebral 
concussions. This essentially made the normal group equal 
to the MTBI group. 
The questions on the Teacher Survey were based on the 
academic and behavioral characteristics which previous 
research suggested could differentiate children with LD from 
children with MTBI. However, the academic and behavioral 
characteristics suggested in previous literature may not 
have been specific enough to differentiate these two groups 
when teachers' ratings for the two groups were compared. 
The characteristics for LD and MTBI may be too similar to 
determine the subtle differences between the groups. 
Therefore, in this study, the questions on the Teacher 
Survey were not detailed enough to differentiate the MTBI 
subjects from the normal subjects. 
Surprisingly, children with a suggested history of MTBI 
were differentiated by two groups when additional questions 
were asked on the Parent Survey . The questions which 
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differentiated the MTBI and MTBI 2 groups asked about the 
occurrence of a hit or blow to the head that resulted in a 
change of behavior or a loss of consciousness . This result 
suggested that the loss of consciousness or the noticeable 
change of behavior for the subjects in the MTBI 2 group was 
the differentiating factor between these two groups. 
Children demonstrating a loss of consciousness or a 
noticeable change of behavior after an injury to the head 
may need to be followed more closely than children with 
injuries to the head without these symptoms. 
The most frequently occurring teacher ratings of 5 or 
higher (moderate difficulty) for the MTBI groups involved 
skills requiring problem solving, independent thinking, 
organizing information, thinking abstractly and memory. 
These findings indicated that certain academic and 
behavioral characteristics may be associated with a 
suggested history of MTBI. The most frequently occurring 
characteristics represented skills which are considered 
higher level cognitive skills (Hartley, 1995). 
The high frequency of occurrence for teacher ratings of 
1 (not a problem) for the MTBI groups involved skills 
associated with appropriate classroom behavior and 
understanding and generating ideas (generalizing 
information, information processing, emotional outbursts, 
attention span and staying on task) . The complexity of 
cognitive skills may be an important consideration when 
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attempting to define the differences between brain injured 
and normal groups. 
Behavioral ratings by teachers were similar for the 
normal and MTBI groups. However, the behavior of the normal 
and MTBI groups was rated higher than those children in the 
LD and MTBI 2 groups. This suggested that children with the 
LD and MTBI 2 groups may demonstrate more behavioral 
difficulties than the normal and MTBI groups. 
Results of this study also indicated that the normal 
and MTBI groups were rated by teachers as making better 
academic progress than the MTBI 2 and LD groups. Teachers' 
subjective ratings of academic progress and behavior 
appeared to provide information which may be helpful during 
the planning of further testing to determine eligibility for 
academic support services . An interesting finding of this 
study was that, although teachers identified the MTBI 2 
group as those making the least amount of progress, these 
students were not receiving academic support services. The 
lack of academic support services provided to the MTBI 2 
group may be a direct result of not having a label 
indicating inclusion in a recognized disability category. 
Teachers and parents rarely attribute children's 
academic and behavioral difficulties to a possible history 
of MTBI . Both parents and teachers need to become more aware 
of the possible ways children can sustain MTBI, and any 
academic and behavioral characteristics that may be a 
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result. Some of the children sustaining MTBis may be 
regarded as having academic difficulties. They may display 
problems with peer and teacher relationships. However, 
there may be a cause for the academic and behavioral 
difficulties that suggests a need for specialized academic 
support. 
Implications 
Many children fall and hit their heads at some time in 
early childhood. Predicting which of these children will 
have academic problems due to these head injuries is 
difficult. Careful follow-up after a head injury may 
facilitate awareness of academic problems in these children. 
This is especially true when a loss of consciousness or a 
change of behavior has occurred. 
Speech-language pathologists can provide information 
that will help to determine the nature of learning 
difficulties that may be associated with early head injury. 
When a child's teacher reports slow progress and at least 
moderate difficulties with skills requiring problem solving, 
independent thinking, organizing information, abstract 
thinking and memory, obtaining a medical history from the 
child's parents may be beneficial. If there is a parental 
report of a head injury involving either a loss of 
consciousness or a change of behavior after the injury, a 
referral for neuropsychological testing may be helpful. 
Clinical neuropsychological testing can determine 
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whether there is a sufficient history to confirm a diagnosis 
of MTBI. In cases when this diagnosis is made, the 
classification of the student as head injured will help 
establish a need for specialized instruction and academic 
support. 
Limitation of This Study 
This study may have been limited because the Parent 
Survey did not specifically ask for information concerning 
the age at which the child sustained a hit or blow to the 
head. The age of the child when the head injury occurred 
and the time that has elapsed since the head injury may be 
important in determining the academic and behavioral 
outcomes (Cicerone & Kalmar, 1995; Dikmen & Mochamer, 1995). 
Future Research 
There is a need to better define the differences of 
academic and behavioral characteristics for MTBI and LD. 
Future research should focus on the methods to determine 
specific differences which can differentiate children with 
LD from those who have a suggested history of MTBI. 
In addition, future research should to establish 
improved criteria for determining which head injuries in 
children need to be followed over a period of time. Those 
head injuries which place children at risk for academic 
difficulties need to be identified. Identification will 
allow for appropriate support services to be provided. 
Educational support services may reduce the impact of 
MTBI and LD 37 
academic and behavioral difficulties for those children who 
have sustained early head injury. 
MTBI and LD 38 
References 
Barth, J.T., Macciocchi, S.,N . , Giordani, B., Rimel, 
R.W., Jane, J . A., & Boll, J.T. (1983). Neuropsychological 
sequelae of light head injury. Neurosurgery, 13, 529-533. 
Beers, S.R. (1992). Cognitive effects of mild head 
injury in children and adolescents. Neuropsychology Review, 
3(4) t 281-320. 
Beers, S.R., Goldstein, G., & Katz, L.J. (1994). 
Neuropsychological differences between college students with 
learning disabilities and those with mild head injury. 
Journal of Learning Disabilities, 27(5), 315-324. 
Begali, V. (1992). Head injury in children and 
adolescents (2nd ed . ) Brandon, VT: Clinical Publishing 
Company . 
Binder, L.M. & Rattok, J. (1989). Assessment of the 
postconcussive syndrome after mild head trauma. In Lezak, 
M.D. (Ed.), Assessment of the behavioral conseguences of 
head trauma (pp. 37-48). New York, NY: Liss. 
Blosser, J.L. & DePompei R. (1989). The head injured 
student returns to school: Recognizing and treating 
deficits. Topics in Language Disorders, 9(2), 67-77. 
Blosser, J.L. & DePompei, R. (1994) . Pediatric 
Traumatic Brain Injury: Proactive Intervention. San Diego, 
CA: Singular Publishing Company. 
Brown, F.R. & Elksnin, N. (1994). An introduction to 
developmental disabilities. San Diego, CA: Singular 
MTBI and LD 39 
Publishing Group, Inc. 
Chadwick, 0. Rutter, M., Brown, G., Shaffer, D., & 
Traub, M. (1981) . A prospective study of children with 
head injuries: II Cognitive Sequelae. Psychological 
Medicine. 11. 46-61. 
Cicerone, K.D. & Kalmar, K. (1995). Persistent 
postconcussion syndrome : The structure of subjective 
complaints after mild traumatic brain injury. Journal of 
Head Trauma Rehabilitation, 10(3), 1-17. 
Cohen, S.B. (1991). Adapting educational programs for 
students with head injury. Journal of Head Trauma 
Rehabilitation. 6(1), 56-63. 
Cohen, S.B., Joyce, C.M., Rhoades, K. W., Welks, D.M. 
(1985). In Ylvisaker, M. (Ed.), 
(pp. 383-409). San Diego, CA: 
Dikmen, S. & Machamer, J.E . 
outcomes and their determinants. 
Rehabilitation. 10(1), 74-86. 
Head injury rehabilitation 
College-Hill Press, Inc. 
(1995) . Neurobehavioral 
Journal of Head Trauma 
Federal Register, U.S . Department of Education. (1992). 
Special Education Manual. (Family Resource Center on 
Disabilities.) Chicago, IL: Author. 
Freund, J., Hayter, C., MacDonald, s., Neary, M.A., & 
Wiseman-Hakes, C. (1994). Cognitive communication 
disorders following traumatic brain injury. Tuscan, AZ: 
Communication Skill Builders . 
MTBI and LD 40 
Gronwall, D. (1989) . Cumulative and persisting 
effects of concussion on attention and cognition. In Levin, 
H.S . , Eisenberg, H.M. & Benton, A. L. (Eds.), Mild head 
injury (pp. 153-162). Oxford, NY. 
Gronwall, P., Wrightson, P. (1981) . Memory and 
information processing after closed head injury. Journal of 
Neurology, Neurosurgery, and Psychiatry, 44, 889-895. 
Gulbrandsen, G.B. (1984). Neuropsychological sequelae 
of light head injuries in older children six months after 
trauma . Journal of Clinical Neuropsychology, 6, 257-268. 
Hartlage, L, & Rattan, G. (1992). Brain injury from 
motor vehicle accidents. In Templen, D., Hartlage, LO., & 
Cannon, G. (Eds.), Preventable brain injury (pp. 3-14). 
New York, NY: Springer. 
Hartley, L.L. (1995). Functional approaches to 
cognitive-communicative treatment: Laying the groundwork. 
Cognitive-communitive abilities following brain injury: A 
functional approach. San Diego : Neurogenic Communication 
Disorders Series. 
Jennet, B. (1989). Some international comparisons. 
In Levin, H.S., Eisenberg, H.M., & Benton, A.L. 
Mild head injury (pp. 23-34). Oxford, NY. 
(Eds.) , 
Johnson, D.A. (1992). Head injured children and 
education: A need for greater delineation and 
understanding. British Journal of Educational Psychology, 
62(3) t 404-409. 
MTBI and LD 41 
Kaufman, J.A. & Kaufman,K.A. (1990). Kaufman Brief 
Intelligence Test. Circle Pine, MN: American Guidance 
Service, Inc. 
Levin, H.S. & Eisenberg, H,M. (1979a). 
Neuropsychological outcome of closed head injuries in 
children and adolescents. Child's Brain. 5. 281-292. 
Levin, H.S., Eisenberg, H.M. (1979b). 
Neuropsychological impairment after closed head injuries in 
children and adolescents. Journal of Pediatric Psychology, 
.1...... 389-402. 
Levin, H.S., Eisenberg, H.M., & Benton, A.L. (1989) . 
Mild head injury. Oxford, NY. 
Lezak, D. ,M. (1989) . Assessment of behavioral 
consequences of head trauma. New York, NY: Liss. 
Newcombe, F. (1981). The psychological consequences 
of closed head injury: Assessment and rehabilitation. 
Injury. 14, 111-136. 
Parente, R., & Herrmann, D. (1996). Overview of 
cognitive rehabilitation. Retraining cognition: Techniques 
and applications. Gaithersburg, MD: Aspen Publishers, Inc. 
Rutter, M. (1981). Psychological sequelae of brain 
damage in children. American Journal of Psychiatry, 138, 
1533-1544. 
Segalowitz, S.J. & Lawson, S. (1995). Subtle symptoms 
associated with self reports mild head injury. Journal of 
Learning Disabilities, 28(5), 309-319. 
MTBI and LD 42 
Shurtleff, H.A., Massagli, T.L., Hays, R.M., Ross, B., 
& Sprunk-Greenfield, H. (1995). Screening children and 
adolescents with mild or moderate traumatic brain injury to 
assist in school reentery. Journal of Head Trauma 
Rehabilitation, 10(5), 64-79. 
Symonds, C. (1962) . Concussion and its sequelae. 
Lancet , l, 1 - 5. 
Ylvisaker, M. (1985) . Head injury rehabilitation. 
San Diego, CA: College-Hill Press, Inc. 
Ylvisaker, M. (1992). Assessment and treatment of 
traumatic brain injury. Albany; NY: Educom Associates, 
Inc. 
MTBI and LD 43 
Appendix A 
Summary of Academic and Behavioral Characteristics 
MTBI LD 
Decline of academic 
performance. 
Extreme inconsistency 
of levels of academic 
achievement . 
Extreme difficulty 
generalizing information. 
Extreme difficulty organizing 
information. 
Extreme difficulty understanding 
cause-effect relationships. 
Difficulty thinking 
independently. 
Difficulty learning new 
information. 
Marked deterioration of 
comprehension as amount 
of information increases. 
Moderate to severe memory 
difficulty. 
Unpredictable emotional 
outbursts. 
Consistent academic 
performance. 
Little differentiation 
between academic levels. 
Discrepancies show 
little change. 
Difficulty generalizing 
information not as 
extreme. 
Difficulty organizing 
information not as 
extreme. 
Difficulty comprehending 
cause-effect 
relationships not as 
extreme. 
Capable of thinking 
independently. 
Difficulty learning old 
and new information. 
Difficulty comprehending 
information regardless 
of the amount. 
Mild memory difficulty. 
Emotional outbursts 
generally occur in 
similar situations. 
Dear Parent: 
Appendix B 
Parent Permission Form 
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I am currently working on a Master's degree at Eastern 
Illinois University. I am completing my thesis necessary 
for graduation. I am a life-long resident of Hartford City 
and I am pleased to have the opportunity to have the 
residents of Hartford City assist me during the completion 
of my thesis. 
I am asking parents of 3rd, 4th, and Sth grade students to 
complete a survey about each child's medical and school 
history. If you agree to participate in this research 
study, your child's teacher will also be asked to complete a 
survey about your child's learning and behavioral 
characteristics. The teacher will only be given your 
child's name. The information you provide will be 
confidential . 
Information from your survey and the teacher's survey will 
be analyzed for patterns of classroom behaviors. This 
research will be used to learn more about the importance of 
early medical history in learning. The survey information 
will be used in this research study, however your child's 
name will not be used. 
If you agree to participate in this research study, please 
sign below, complete the medical and school history on the 
back of this letter, and place in the attached envelope. 
Seal the envelope and return it to the child's teacher. 
Thank you for your participation in this research study. I f 
you have any questions please feel free to contact me. 
Parent's Signature Date Leah R. Pace, B.A. 
Graduate Student 
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PARENT SURVEY 
Child's name: 
Age: 
Child's Teacher: 
Child's Grade : 
Language other than English spoken in the home: 
Is English your child's primary language? : 
Please circle YES or NO for each question . Please provide 
any further information that you feel is important. 
1. Has your child ever repeated a grade? 
If so, which grade? 
2. Has your child been diagnosed with 
attention deficit disorder (ADD) or 
attention deficit hyperactive disorder 
(ADHD)? If so, when? 
3 . Does your child receive learning 
disability (LD) service? If so, 
explain. 
4. Has your child ever had a diagnosed 
head injury? 
If so, please describe. 
5. Has your child ever lost consciousness 
due to a head injury? 
If so, for how long? 
6. Has your child ever experienced a 
blow hit to the head with a hard or 
heavy object, for example, a baseball 
bat? 
If so, please describe. 
7. Has your child ever been injured due 
to hitting his/her head on cement or 
any other hard object? 
If so, please describe. 
8. Has your child ever been in a car 
accident in which there was a blow to 
the head? 
If so, please describe . 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
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** If you answered "yes" to ANY question 4 through 8, 
please answer question 9. ** 
9. After the hit or blow to the head, did your child 
experience any of the following: (please circle) 
unconsciousness 
change of behavior 
(memory loss, confusion, etc.) 
YES 
YES 
NO 
NO 
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Appendix c 
Medical Histor:i of Subjects 
Subject 
Question 
4 5 6 7 8 9a 9b 
1 N N N N N 
2 N N N N N 
3 N N N N N 
4 N N N N N 
5 N N N N N 
6 N N N N N 
7 N N N N N 
8 N N N N N 
9 N N N N N 
10 N y N y N y N 
11 N N N y N N N 
12 N N N N N N N 
13 N N y y N N N 
14 N y y y N N N 
15 N N N y N N y 
16 N N y N N N N 
17 N N N N N 
18 N N N N N 
19 N N N N N 
20 N N N N N 
21 N N N N N 
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Question 4 5 6 7 8 9a 9b 
Subject 
22 N N N N N 
23 N N N N N N 
24 N N N N N N 
25 N N N N N N 
26 N N N N N N 
27 N N N N N N 
28 N N N N N N 
29 N N y y N N N 
30 N N N y N N N 
31 N N y N N N N 
32 y N N y N N N 
33 N N N y y N N 
34 N N N N N 
35 N N N N N 
36 N N N N N 
37 N N N N N 
38 N N N N N 
39 N N N N N 
40 N N N N N 
41 N N N N N 
42 N N N N N 
43 N N N N N 
44 N N N N N 
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Question 4 5 6 7 8 9a 9b 
Subject 
45 N N N N N 
46 N N N N N 
47 N N N N N 
48 N N N N N 
49 N N N N N 
50 N N N N N 
51 N N N N N 
52 N N N N N 
53 N N N N N 
54 N N N N N 
55 N N N N N 
56 N N N N N 
57 N N N N N 
58 N N N y N N y 
59 N N N y N N y 
60 N N y N y N N 
61 y N N y N N N 
62 y N N y N N N 
63 N N N y N N 
64 N N N y N N N 
65 N N N y N N N 
66 N N y N N N N 
67 N N N N y N N 
68 N N N y N N N 
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Question 4 5 6 7 8 9a 9b 
69 N N N y N N N 
70 N N y N y N y 
71 N N N y N N N 
72 N N N N N 
73 N N N N N 
74 N N N N N 
75 N N N N N 
76 N N N N N 
77 N N N N N 
Note. Question number 4 was, "Has your child ever had a 
diagnosed head injury?" Question number 5 was, "Has your 
child ever lost consciousness due to a head injury?" 
Question number 6 was, "Has your child ever experienced a 
blow to the head with a hard or heavy object? " Question 
number 7 was, "Has your child ever been injured due to 
hitting his/her head on cement or any other hard object?" 
Question number 8 was, "Has your child ever been in a car 
accident in which there was a blow to the head?" Question 
number 9 was, "Did your child experience any of the 
following after the hit or blow to the head: a) 
unconsciousness; b) change of behavior?" Y = yes, N= no. 
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Appendix D 
Demographic Information 
Subject Grade Age Gender ADD Grade Repetition 
1 3 9 M N N 
2 3 9 M N N 
3 3 9 F N N 
4 3 9 M N N 
5 3 9 M N N 
6 3 9 F N N 
7 3 8 F N N 
8 3 8 F N N 
9 3 9 M N N 
10 3 9 F N N 
11 3 9 M N N 
12 3 9 F N N 
13 3 9 M N N 
14 3 9 F N N 
15 3 9 M N N 
16 3 9 M N N 
17 3 9 M N N 
18 3 10 F N N 
19 4 10 F N N 
20 4 9 F N N 
21 4 10 M N N 
22 4 9 M N N 
23 4 10 F N N 
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Subject Grade Age Gender ADD Grade Repetition 
24 4 10 F N N 
25 4 10 M N N 
26 4 10 F N N 
27 4 10 F N N 
28 4 10 F N N 
29 4 10 M N N 
30 4 10 F N N 
31 4 10 M N N 
32 4 10 M N N 
33 4 10 M N N 
34 4 10 F N y 
35 5 11 F N N 
36 5 11 F N N 
37 5 11 M N N 
38 5 11 F N N 
39 5 11 M y y 
40 5 11 F y N 
41 5 11 F N N 
42 5 11 M N N 
43 5 11 F N N 
44 5 11 M N N 
45 5 11 F N N 
46 5 11 F N N 
47 5 11 F N N 
48 5 11 M N y 
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Subject Grade Age Gender ADD Grade Repetition 
49 5 11 M N N 
50 5 11 F N N 
51 5 10 M N N 
52 5 10 F N y 
53 5 11 F N N 
54 5 10 F N N 
55 5 10 M N N 
56 5 10 F N N 
57 5 11 F N N 
58 5 11 F N N 
59 5 11 M N N 
60 5 12 M N y 
61 5 12 M N N 
62 5 12 M N N 
63 5 11 M N N 
64 5 11 M N N 
65 5 11 M N N 
66 5 11 F N N 
67 5 10 M N N 
68 5 11 M N N 
69 5 11 M N N 
70 5 11 M N N 
71 5 11 M N N 
72 5 11 M y y 
73 5 11 F N N 
Subject Grade 
74 5 
75 5 
76 5 
77 5 
Age 
11 
11 
11 
11 
Gender 
M 
M 
M 
F 
ADD 
N 
y 
N 
y 
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Grade Repetition 
N 
N 
N 
y 
Note. Demographic information from parent survey. M=male, 
F=female, Y=yes, N=no, ADD = attention deficit disorder or 
attention deficit hyperactive disorder 
Dear Teacher: 
Appendix E 
Teacher Information Sheet 
MTBI and LD 55 
I am currently completing a Master's degree at Eastern 
Illinois University. I am a life-long resid ent of Hartford 
City and I am extremely proud of the education I received 
from the teachers of Blackford County Schools. I am 
currently conducting research for my Master's thesis about 
the academic and behavioral characteristics of students. 
I am asking 3rd, 4th, and Sth grade teachers to complete a 
survey about each child's academic and behavioral 
characteristics in the classroom. The information you 
provide will be confidential. Each student's parents will 
also receive a survey to complete about their child's 
medical and school history. The parents will be instructed 
to return the surveys to you. Please place the surveys in 
the envelope provided. 
Information from your survey will be analyzed for patterns 
of classroom behaviors. This research will be used to learn 
more about the importance of early medical information in 
learning. 
If you agree to participate in this study, please complete 
the academic and behavior survey . Please place the surveys 
in the envelope provided. Thank you for your participation 
in this research study. If you have any questions please 
feel free to contact me. 
Leah R. Pace, B.A. 
Graduate Student 
MTBI and LD 56 
TEACHER SURVEY 
Teacher's name: 
Grade level: 
Student's name: 
Please answer each of the following questions . 
1 . Rate this student's academic progress. 
(Please circle t he appropriat e rating.) 
poor avera ge excellent 
1 2 3 4 5 6 7 
2 . Rate this student's 
(Please circle the 
poor 
1 2 3 
behavior in the classroom. 
appropriate rating.) 
average 
4 5 6 
excellent 
7 
3. Which of the following support services does 
this student receive: 
emotional 
cognitive/speech therapy 
behavioral 
learning disability 
4. If the student receives learning disability services, 
please check which subjects have been identified: 
Math 
Reading 
Spelling 
English 
Please circle the appropri ate rating for each question. 
Please provide any additional information that you feel is 
important . 
1. Demonstrates difficulty 
generalizing information. 
l l 
1 m 
N 1 2 3 4 5 6 7 
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2 . Demonstrates difficulty 
with problem solving. N 1 2 3 4 5 6 7 
3 . Demonstrates slow 
information processing. N 1 2 3 4 5 6 7 
4. Demonstrates variability in 
performance in different 
academic subjects. N 1 2 3 4 5 6 7 
5. Demonstrates difficulty 
thinking independently. N 1 2 3 4 5 6 7 
6. Demonstrates difficulty 
organizing information. N 1 2 3 4 5 6 7 
7. Demonstrates difficulty 
thinking abstractly. N 1 2 3 4 5 6 7 
8 . Emotional outbursts are 
unpredictable. N 1 2 3 4 5 6 7 
9. Demonstrates a short 
attention span . N 1 2 3 4 5 6 7 
10. Demonstrates difficulty N 1 2 3 4 5 6 7 
staying on task. 
11. Demonstrates poor memory. N 1 2 3 4 5 6 7 
12. Demonstrates difficulty 
following directions. N 1 2 3 4 5 6 7 
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Appendix F 
Teacher Example Sheet 
The following examples correspond to the questions on the 
Teacher Survey. For each question the example given may be 
only one of many behaviors manifested. Your answer to the 
question may include, but is not limited to the example 
behavior given. 
QUESTION 
1. Demonstrates difficulty 
generalizing information. 
2. Demonstrates difficulty 
with problem solving. 
3 . Demonstrates slow 
information processing. 
4. Demonstrates variability 
in performance in different 
academic subjects. 
5. Demonstrates difficulty 
thinking independently. 
6. Demonstrates difficulty 
organizing information. 
7. Demonstrates difficulty 
thinking abstractly. 
EXAMPLE 
Unable to take tests 
requiring the 
application or 
generalization of 
newly learned 
information. 
Solutions to problems 
may not be carefully 
though out. 
Difficulty 
~nderstanding class 
material . 
More than a two grade 
level difference in 
academic subjects. 
May rely on other 
for thoughts and 
ideas. 
Difficulty 
comprehending or 
recognizing a sequence 
of events in 
discourse. 
Difficulty sorting 
relevant from 
irrelevant information 
in written 
assignments. 
8. Emotional outbursts are 
unpredictable. 
9. Demonstrates a short 
attention span. 
10. Demonstrates difficulty 
staying on task. 
11. Demonstrates poor memory. 
12. Demonstrates difficulty 
following directions. 
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Reactions are 
inconsistent in 
similar situations. 
Easily distracted, 
appears to be 
daydreaming. 
Completes only parts 
of work. 
Not able to recall 
details or events. 
Completes wrong 
assignments. 
